Enhanced CD36 expression changes the role of Nrf2 activation from anti-atherogenic to pro-atherogenic in apoE-deficient mice.
Oxidative stress has been implicated as a causative factor of atherosclerosis. Defense systems against oxidative stress are maintained by radical scavenging antioxidants and/or by regulating the expression of antioxidant genes by activating oxidative stress-sensitive transcription factor: nuclear factor (erythroid-derived 2)-like 2 (Nrf2). We investigated the anti-atherogenic effects of three synthesized compounds (shogaol A: radical scavenging antioxidant activity; shogaol N: Nrf2-activating activity; shogaol N + A: both activities) and curcumin (both activities) in apolipoprotein E (apoE)-deficient mice. We expected compounds with both activities to have additive or synergistic anti-atherogenic effects; however, atherosclerosis was exacerbated significantly by curcumin and slightly by shogaol N + A. Shogaol A, shogaol N, and shogaol N + A showed no significant effect on atherosclerosis development. Immunohistochemical analysis of the aorta revealed that expression of CD36, an Nrf2-regulated gene, was strongly induced by treatment with curcumin. The total antioxidant capacity of plasma collected from mice administered the three compounds was evaluated using a hydrophilic probe, pyranine. Shogaol N or shogaol N + A significantly enhanced the antioxidant capacity of plasma, whereas shogaol A and curcumin did not show this activity. The concentrations of the three shogaol derivatives in plasma were similar (approximately 100 nM), while that of curcumin was much lower. These results suggest that plasma antioxidant capacity is maintained at high levels via Nrf2 activation and that CD36 expression enhances atherosclerosis development.